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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To obtain a multilayer structure constructed 
of an increased number of layers and to realize an 
integrated circuit having high packaging efficiency by a 
method wherein a plurality of semiconductor chips each 
having a plurality of through holes are stacked with a 
prescribed gap between them and these chips are 
connected electrically by a conductive material through 
the through holes in a plurality. 

CONSTITUTION: Semiconductor chips 1, 2 and 3 are 
stacked one by one with a prescribed gap between them 
and connected electrically by a conductive material 4 
through through holes 1A, 2B and 3C provided in each 
chip. By providing the through holes 1 A, 2B and 3C in a 
plurality in each of the semiconductor chips 1, 2 and 3 in 
a plurality and by connecting them electrically by the 
conductive material 4 through the through holes 1A, 2B 
and 3C thereof, in other words, a multilayer 
semiconductor device can be constructed of many 
layers stacked. The semiconductor device having 
packaging efficiency about ten times higher than the ones of usual examples can be 
manufactured and also a large effect to reduction of the cost is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The semiconductor device which has a predetermined interval, carries out a laminating 
in the height direction, and is characterized by connecting the aforementioned semiconductor 
chip electrically by the electric conduction material which let the aforementioned through hole 
pass for two or more semiconductor chips which have two or more through holes. 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the semiconductor device which can carry the 

high integrated circuit of packaging density. 

{0002] 

[Description of the Prior Art] In recent years, increase of the gate scale of a semiconductor 
integrated circuit is being enhanced, and it has also expanded the area of a semiconductor chip 
according to it. In the industrial world, the high semiconductor integrated circuit of packaging 
density has been developed with technology, such as multilayering of a package, to this problem. 
Also in it, technology which makes a surface mount a printed circuit board using a bump came to 
be performed in the industrial world in a semiconductor integrated circuit. 

[0003] The plan and drawing 4 which show the composition of the semiconductor device of the 
former [ drawing 3 ] are the B~B cross section of drawing 3 . For the semiconductor chip of an 
upper case, and 7, as for A pad of the semiconductor chip 6 of an upper case, and 9, in drawing 3 
and drawing 4 , the semiconductor chip of the lower berth and 8 are [ 5 / a bump and 6 / B pad 
of the semiconductor chip 7 of the lower berth and 10 ] wire bonding pads. 

[0004] Creation of the above-mentioned semiconductor device forms two or more bumps 5 who 
become the A pad 8 formed on the semiconductor chip 7 of the lower berth from a metal. And 
the B pad 9 corresponding to the A pad 8 is formed on the semiconductor chip 7 of the lower 
berth in which the surrounding wire bonding pad 10 was formed, and thermocompression bonding 
of the semiconductor chip 7 of the lower berth is carried out to these B pads 9 through a bump 
5. By this composition, the semiconductor chips 6 and 7 of an upper case and the lower berth 
perform up-and-down composite-ization, and are aiming at improvement in mounting efficiency. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
composition, since it was a laminating means by the bump, it had the fault that the multilayering 
more than two-layer was difficult in a semiconductor chip, and improvement in the mounting 
efficiency beyond this could not be aimed at. 

[0006] this invention solves the above-mentioned conventional trouble, multilayers a large 
number more, and aims at offer of the high semiconductor device of a degree of integration. 
[0007] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned 
purpose, the laminating of two or more semiconductor chips which have two or more through 
holes is carried out in the height direction with a predetermined interval by the electric 
conduction material which let the aforementioned through hole pass, and it is characterized by 
connecting the aforementioned semiconductor chip electrically. 
[0008] 

[Function] According to this invention, through a through hole, the multilayering to the height 
direction of two or more semiconductor chips is possible, and a semiconductor device with more 
high mounting efficiency can be obtained by electric conduction material. 
[0009] 
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[Example] The plan and drawing 2 which show the composition of a semiconductor device [ in / 
one example of this invention / in drawing 1 ] are the A-A cross section of drawing 1 . In drawing 
1 and drawing 2 , 1-3 are the electric conduction material which let a semiconductor chip, 1 A2B, 
and 3C to the through hole of each semiconductor chips 1, 2, and 3, and let 4 pass to the 
aforementioned through hole. 

[0010] The semiconductor device of this invention is the composition that let through hole 1A 
prepared in each semiconductor chip, 2B, and 3C pass when it had a predetermined interval in 
the height direction and each semiconductor chips 1, 2, and 3 were accumulated on it one after 
another, and each semiconductor chip was electrically connected by the electric conduction 
material 4. 

[0011] Thus, according to this example, a semiconductor chip is accumulated in the height 
direction with a predetermined interval, and it is possible to multilayer to many layers by 
preparing a through hole in each, letting the through hole pass, and connecting electrically by 
electric conduction material. 

[0012] In addition, although the semiconductor chip consists of three sheets as an example, you 

may make number of sheets increase further in this example. 

[0013] 

[Effect of the Invention] As explained above, by accumulating two or more semiconductor chips 
in the height direction with a predetermined interval, and connecting these by electric conduction 
material electrically, the semiconductor device of this invention can make the high 
semiconductor device of about 10 times [ of the conventional example ] mounting efficiency, and 
also brings a big effect to curtailment of cost. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing the composition of the semiconductor device in one example 
of this invention. 

[Drawing 2] It is the A-A cross section of drawing 1 . 

[Drawing 3] It is the plan showing the composition of the semiconductor device in the 
conventional example. 

[Drawing 4] It is the B~B cross section of drawing 3 . 
[Description of Notations] 

1, 2, 3 — Semiconductor chip 1A, 2B, 3C — Through hole 4 — Electric conduction material. 
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